THE subject matter of this paper is the result of observations on a small series of cases treated at Naval Hospitals during the recent war.
These injuries are nearly always complicated because the bladder is a well-protected viscus being entirely surrounded by bones, muscles and ligaments which constitute the pelvic girdle and it is only when it becomes distended that the apex of the bladder rises into the abdomen. It is then more vulnerable, not only because it lacks the protection of the pelvis, but because it now presents a larger target to the trauma-producing agent. Rupture of the distended bladder can result from comparatively slight trauma to the anterior abdominal bladder wall; this is especially seen in conditions that allow the bladder to become over-distended and the foremost of these is alcoholic intoxication. The diuretic effect of the alcohol fills the bladder allowing it to become overfilled and, combined with impairment of cerebration which prevents the anticipation of trauma, there is a lack of the normal protective function of the abdominal wall muscles for the bladder.
The anatomy of the pelvic fascia is the key to the subsequent pathological processes which occur following bladder injuries (figs. 1 and 2). Below Mogg, Lancet, 1944 (i), 717.) bladder, the vesical part of the visceral layer of the pelvic fascia completely invests the bladder, being loosely attached to it at the front and sides. It is the loose attachment of the fatia that allows the bladder to distend during the filling phase. This perivesical fascia can be definitely divided into two compartments, an anterior and a posterolateral, there being a free connexion between the two. The anterior or prevesical space can be readily Nov.-UROL. 1 approached by the suprapubic route, by stripping the bladder from the front of the pubis. An effusion in this space presents in the suprapubic region and may be drained in this region, or it may track along the vas deferens and present in the inguinal region. If there is also damage to the pelvic girdle, the effusion may extend inferiorly along the obturator vessels and nerves deep to the origins of the adductor groups of muscles into the tissues of the thigh and counter-incisions in the inguinal and femoral regions may be needed to provide free drainage.
The posterolateral, or paravesical space, extends behind the bladder in front of the rectum communicating anteriorly with the prevesical space. It is immediately below the rectovesical pouch of the peritoneum and any effusion in it will gravitate between the bladder and the rectum and can be recognized on rectal examination as a diffuse boggy mass above the prostate gland. When the abdomen is opened in such a case, the rectovesical pouch in the male will be found to be diminished in depth by the underlying effusion. The posterolateral or paravesical space is best drained by the perineal route, which route provides dependent drainage.
The fascia in the perivesical spaces has very poor resistance to infection and any effusion into it, whether it be blood or urine, if allowed to remain, will rapidly suppurate. Records of the 1914-18 war showed that pelvic cellulitis was responsible for more deaths than any other single cause in patients who had suffered a bladder wound. It also plays a major part in the morbidity rate following bladder injuries and the late complications such as persistent cystitis, calculus formation, osteomyelitis of the pelvic girdle, infective arthritis of the hip-joint and ascending renal infection, result from a chronic perivesical cellulitis. Osteitis of the symphysis pubis is a common sequel of chronic perivesical cellulitis. Therefore, the most important factor in the treatment of any bladder wound is the prevention of perivesical cellulitis. This is achieved ideally by immediate suture of the wound or wounds of the bladder wall thereby preventing extravasation of urine and blood into the perivesical cellular tissue, and by adequate drainage of this cellular tissue. It is just as important to suture a bladder wound as it is to suture a wound of the gut. At the same time a diversion of the urine by suprapubic cystostomy will put the bladder at rest, prevent leakage of urine through the suture line and allow healing.
The types of injury to the bladder are varied in character and may range from extensive laceration with destruction of large areas of the bladder to contusions of the bladder wall.
When the anterior abdominal wall is injured, the bladder may herniate through the wound, giving a condition described by Legueu as "L'extrophie trajmatique". Small incisions or puncture wounds of the bladder are often difficult to find on operation, due to the .fact that they seal themselves off quite readily but they can be seen on cystoscopy. A common type of wound is a through-and-through wound and a careful search should be made for the exit wound when the missile is not retained in the bladder. The most extensive injuries to the bladder are due to shell or bomb fragments which are low-velocity missiles and readily give rise to infection. Bullet wounds and bayonet stabs are usually clean perforations with little infection. Any missile which strikes the bony pelvis first will cause much soft tissue damage. The pubis, being compact bone, tends to splinter into small fragments when injured by missiles, these splinters being driven into the surrounding tissues ("Blessure i grand fracas", described by Legueu). As the sacrum and ilium are composed largely of cancellous bone, clear-cut perforations or fractures are produced when these are injured and bony fragmentation is far less than when the anterior part of the pelvic girdle is injured.
The track of the missile injuring the bladder is usually an oblique one and it was found by Fullerton that 75 % of his cases had wounds in the buttock. Therefore any wound of the buttock should be regarded with suspicion and carefully investigated as soon as possible. Anteroposterior wounds are much less common. Other routes are via the thigh, the groin and the perineum.
Injuries of the bladder may be intra-or extraperitoneal or combined. The peritoneal surface may be damaged even when the viscus is empty when the missile enters via the perineum and ascends vertically. The intraperitoneal wounds are likely to be complicated by injury to the small intestine, for one or more loops of small gut are usually in contact with the peritoneal surface of the bladder. Very often it is the associated lesion which completely overshadows the bladder injury and not only may it take precedence over the bladder wounds as regards treatment, but the bladder wound is very likely to be overlooked. The pelvic girdle is damaged in about 50% of cases, the rectum is also damaged in about 20% to 30%.
Extraperitoneal injury of the bladder is more common in wartime whereas, in civilian life, intraperitoneal injury is the more common injury.
CLINICAL FEATURES
Shock varies greatly and it is usually due to associated injury or to hmemorrhage.
Perforation of the bladderper se gives rise to comparatively little shock and an uncomplicated Section of Urology 797 clksed rupture, especially if it is intraperitoneal, is notoriously difficult to diagnose in the early stage. Hxemorrhage may be intraor extravesical. Extravesical haemorrhage may be intraor extraperitoneal, depending on the site of the bladder wound. It is frequently difficult to diagnose the type of case that has a concealed hmemorrhage in the form of a large perivesical hematoma, tracking retroperitoneally up along the psoas muscles.
Leakage of urine from an external wound is not invariable, because there is a tendency for some bladder wounds to close. The appearance of urine from a buttock wound may be delayed for some hours or even days, especially when there is a long narrow track through the gluteal muscles. Rectovesical wounds give rise to an internal urinary fistula and it is usual for urine to flow into the rectum rather than fieces into the bladder. When any doubt arises as to the nature of a clear effusion from a surface wound, estimation of the urea content should be made. Any figure higher than 0-1 % of urea identifies the effusion as urine. Retention of urine after bladder wounds is usual but not invariable, and at the same time urine may be passed without difficulty when the wound is sealed off. Dysuria may occur when a projectile or foreign body is in contact with the bladder neck, though this is not reliable evidence of a retained foreign body. Tenderness and rigidity are unreliable signs and may only indicate a contusion of the abdominal muscle, but these signs must not be confused with those that occur following an intraperitoneal injury when the signs of peritonism are present. DIAGNOSIS Various ancillary aids in the diagnosis of bladder injuries have been suggested, such as pneumocystography, cystography using an opaque medium such as sodium iodide, and catheterization of the bladder with the injection and withdrawal of a measured quantity of fluid. These methods are not conclusive or reliable and not always helpful; it is possible to pass the catheter through an intraperitoneal tear in the bladder and withdraw urine from the peritoneal cavity, thus jeopardizing the early diagnosis of a bladder injury.
If a cystogram is required and the time and condition of the patient permit, far more reliable information can be obtained by an intravenous injection of pyelectan. This will show the state of renal function, evidence of any wound of the ureters, whether any foreign body is retained in the bladder, evidence of injuries to the pelvis and lastly evidence of injury to the bladder. If any instrumentation is to be performed, it is far better to perform a cystoscopy. Cystoscopy will give definite evidence of missiles and foreign bodies retained in the bladder and also reveal the sites of wounds, except in gross laceration where it is impossible to fill the bladder to permit of its visualization.
The following routine examination is useful in establishing a diagnosis of bladder injury:
(1) Examine the entrance wound and the wound of exit, if any; a urinary fistula may thus be discovered.
(2) X-ray of the abdomen and pelvis, either straight X-ray in conjunction with an intravenous pyelogram, will locate and show evidence of associated bony damage.
(3) An attempt should be made to reconstruct the pathway of the missile by joining entrance to exit wound or to the site of the retained missile.
(4) Rectal examination should always be undertaken because it will reveal evidence of a perivesical effusion or a rectovesical injury to the pelvic girdle.
The bladder should always be explored in doubtful cases and this was justifiable especially during the war years when through lack of special equipment a full investigation could not be carried out in those patients with a suspected bladder injury. Suprapubic cystostomy with exploration of the perivesical spaces is equivalent to exploratory laparotomy, where the principle of "it is better to look and see rather than to wait and see" applies. TREATMENT Each case presents its own peculiar problems and this was very marked in wartime injuries because the majority of these cases were complicated by other injuries and these in themselves were often severe. McAlpine outlined four cardinal principles of treatment as:
(1) Excision of the wound in the bladder; (2) suture of the wound; (3) drainage of the bladder; (4) drainage of the pelvic cellular tissue.
Operation should be undertaken at a properly equipped centre at the earliest possible moment to prevent extravasation of blood and urine, to remove any source of infection and to control hemorrhage.
(1) Formal exploration of the bladder by a suprapubic route. The peritoneum should be opened and the peritoneal surface of the bladder and adjacent pelvic organs carefully inspected and any intraperitoneal lesion should be dealt with then and the rectovesical pouch drained. The bladder should be opened either through a separate incision or by enlarging the existing wound if that is accessible, foreign bodies within the bladder should be removed and all wounds of the wall located and the edges excised.
(2) Perforations are closed by interrupted catgut sutures, including the whole thickness of the wall. It is often seen that small punctures or incised wounds of the bladder, particularly those affecting the peritoneal surface, may have a tendency to come together and seal themselves off. Too much reliance should not be placed on this as a safeguard against subsequent leakage of urine and it is better to suture a wound however small it may be.
(3) Suprapubic drainage of the bladder should always be undertaken however small the perforation or wound may be. This method of drainage, though it has many critics, does put the bladder at rest and by diverting the flow of urine prevents leakage through the suture line.
An indwelling urethral catheter, except as an emergency method of treatment to get a patient to hospital at a distance, has no place in the treatment of bladder wounds, however slight they may be. Drainage is uncertain, and it is not possible to drain a bladder per urethram for a sufficient length of time to allow the bladder to heal and to correct any urinary infection, also the small eye of the catheter is very likely to become blocked with mucus or blood clot converting the catheter into a plug instead of a drain.
There appears to be great reluctance on the part of some general surgeons to do a suprapubic cystostomy in order to drain the bladder with the mistaken belief that a persistent suprapubic fistula is likely to result. If a persistent fistula occurs, it is due to infection resulting either from an overlooked foreign body in the bladder or from a perivesical cellulitis. In the absence of infection and obstruction to the normal passage of urine, a suprapubic sinus will always close quite rapidly after the tube has been removed.
(4) Careful exploration of perivesical tissues adjacent to any extraperitoneal wound of the bladder should be carried out. The extravesical haemorrhage is controlled and any foreign body removed. Free drainage of the perivesical tissues adjacent to the bladder wound is most essential and in this respect it may be necessary to use counter-incisions in the groins, medial aspect of the thigh or the perineum where perivesical cellulitis is widespread.
Before laparotomy, wounds of the buttock should be explored from behind, a tube should be inserted into the depths of the wound to drain the pelvic cellular tissues, as adequate drainage from the abdomen is often impossible. Associated wounds of the rectum should be treated by diversion of the flow of feces by a left iliac or transverse colostomy. An attempt should be made to suture the rectal wall and drain the perirectal tissue. This often involves removal of the coccyx or often part of the sacrum as was suggested by Sir Charles Gordon-Watson. Any associated injury of the lower end of the ureter should be treated by reimplantation into the bladder in such a position that the site of anastomosis is free from tension.
Injuries of the Urethra [Abridged]l By D. S. POOLE-WILSON, F.R.C.S. IN outlining a policy for the treatment of urethral injuries by Forward Units in the Field it had to be recognized that operative facilities were sometimes not too good, that the patient's general condition frequently did not warrant a prolonged operation and that the after-care might not be entirely satisfactory. Under these circumstances surgeons were advised to avoid carrying out complicated urethral repairs and to be content with performing a toilet of the wounds, a suprapubic cystostomy to relieve retention and divert the urine from the injured area, and when necessary incision and drainage to relieve extravasation or very large hematomata.
Following this primary treatment patients were, whenever possible, evacuated back to the G.U. Centre for definitive treatment. It is thus evident that the work which I am submitting in this communication has been contributed to by almost every surgeon serving in a Forward Unit in the Central Mediterranean Force.
A total of 81 patients suffering from ruptures of the urethra were observed. 53 of these patients had missile injuries of the urethra; the remaining 28 were accidental ruptures.
In the majority of patients primary surgical operations had been carried out at Field Surgical Units or Casualty Clearing Stations and the patients reached the G.U. Centre at varying periods from twenty-four hours after injury. The standard of diagnosis was high and in the vast majority of patients the urethral lesion had been noticed shortly after wounding or injury. Suprapubic cystostomy was almost invariably used to divert the urine from the urethra. These patients travelled extremely well. In a few instances perurethral catheter drainage was used but all subsequently required a suprapubic cystotomy. These patients travelled badly as the urethral catheters usually became Ieither blocked or, lost in transit.
Relatively few attempts were made at the primary operation to repair the urethra. When the posterior urethra was damaged, however, an indwelling catheter was frequently fixed in position to act as a splint and prevent any loss of urethral alignment.
'The material used in this Paper regarding missile injuries of.the urethra is condensed frorn a Hunterian Lecture on Missile Injuries of the Urethra delivered in 1946 and which it is hoped will be published shortly.
